Involvement of DNA damage and repair systems in neurodegenerative process.
The study summarizes some recent data from our and other groups underlining the contribution to neurodegeneration of two transcription factors known to be involved in DNA damage sensing and repairing: the tumour suppressor gene p53 and the component of the DNA repair system MSH2. Both proteins participate in the cancer prevention machinery for the body as well as in the neurodegenerative process, suggesting that cancer and neurodegenerative disease may share common genetic risk factors for the development and progression of the disease. Here we show that, in neuronal cells, divergent cellular insults, i.e. the exposure to glutamate, beta-amyloid (Abeta) or H(2)O(2), may converge to a common pathway that initiate with elevation of p53 protein levels. We also found that in SH-SY5Y neuronal cells H(2)O(2) induced the activation of DNA repair system with the nuclear translocation of MSH2, and PCNA. Differently no changes in MSH2 and PCNA cellular distribution were found in undifferentiating SH-SY5Y cells exposed to H(2)O(2). This argues that defects in the repair of, or response to, DNA damage impact significantly on brain function.